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Overview of the Experiment
• ArgoNeuT is the first Liquid Argon TPC (LArTPC) to 

go in a “low energy” neutrino beam (NuMI on-axis, 
peaking at ~3GeV) . The first neutrino events are 
expected next month.

• We will see ~45000 neutrino events in the 170L TPC 
in ~180 days (Phase 1) of running.

• Goals:
– Research and Design for future LArTPCs (MicroBooNE, long 

baseline neutrino oscillation, proton decay, …)
• Argon purity, cold electronics, detector design and construction, etc.
• Simulation and reconstruction framework

– Demonstrate particle ID (e.g. electron/gamma separation) 
capabilities of LArTPCs with dE/dx

– Physics? 



ArgoNeuT and the MINOS Near Detector

Neutrino beam goes into the page 
and is centered about here.
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The Monte Carlo tree

Event initial conditions
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Induction plane

Collection plane a single wire
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The TPC



• ArgoNeuT will demonstrate the LArTPC’s
ability to ID particles with dE/dx and 
topology.

• Monte Carlo studies indicate that 
LArTPCs can separate electron/gamma 
events with ~90% efficiency. 

NCPi0 event

Particle tagging with dE/dx
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Event rates
Phase 1

Note that ArgoNeuT will move in 
front of MINERvA for phase 2 and 
run for xxx days 
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Physics?
• As a very small detector, ArgoNeuT will not be good at containing events. However, using 

dE/dx and LArTPC resolution, ArgoNeuT will be able to identify and separate event-types with 
high efficiency.

• How can we use this to our advantage?
– CCQE events in ArgoNeuT may provide a measurement of the axial vector mass (MA).

• Backgrounds (CC1pi+,CC1pi0, etc.) will be tagged with high efficiency
• We will use MINOS to catch muons and may be able to make a CCQE cross-section measurement 

on argon (which will help with MA).

– s  measurement? 

How well can we distinguish protons from neutrons in an LArTPC? 

or or cross section

~4600 CCQE 
events in 180 days 
of running



Take home
• ArgoNeuT is an R&D-oriented LArTPC that will begin 

taking data in the NUMI beamline next month.
• The detector will see >45000 neutrino events in a 

wide variety of channels.
• Measurements of CCQE and NC-elastic cross 

sections on LAr are ambitious but possible.  
• The LArTPC’s ability to image neutrino events with 

high resolution and tag with high efficiency will be 
demonstrated. 

R&D on the road to CP violation, proton decay, …


